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Art Unit: 2634 

DETAILED ACTION 

1 . Claims 1 -to-29 are pending in the application. 

Drawings 

2. Figure 1 should be designated by a legend such as "Prior Art" because 
only that which is known is illustrated. 

Correction is required. 

Claim Objections 

3. Claims 10 t 16, 27 & 29 are objected to because of the following 
informalities: 

Claims 10, 16, 27 & 29 disclose terms that are not further defined in the 
claims such as "STTD", "CDMA", "STC" and "RAM". 
Appropriate correction is required. 

Specification 

4. Applicant is reminded of the proper language and format for an abstract of 
the disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is 
important that the abstract not exceed 150 words in length since the space 
provided for the abstract on the computer tape used by the printer is limited. 
The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure 
sufficiently to assist readers in deciding whether there is a need for consulting 
the full patent text for details. 

The language should be clear and concise and should not repeat 
information given in the title. It should avoid using phrases which can be 
implied, such as, "The disclosure concerns," "The disclosure defined by this 
invention," "The disclosure describes," etc. 

5. Applicant is reminded of the proper content of an abstract of the 
disclosure. 

A patent abstract is a concise statement of the technical disclosure of the 
patent and should include that which is new in the art to which the invention 
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pertains. If the patent is of a basic nature, the entire technical disclosure may 
be new in the art, and the abstract should be directed to the entire disclosure. 
If the patent is in the nature of an improvement in an old apparatus, process, 
product, or composition, the abstract should include the technical disclosure 
of the improvement. In certain patents, particularly those for compounds and 
compositions, wherein the process for making and/or the use thereof are not 
obvious, the abstract should set forth a process for making and/or use 
thereof. If the new technical disclosure involves modifications or alternatives, 
the abstract should mention by way of example the preferred modification or 
alternative. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shalf not be negatived by the manner in which the 
invention was made. 

7. Claims 1-2, 4-15, 16, 19-27 & 29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over the Applicant Admitted Prior Art (AAPA) in view 
of DiToro (4,058,713). 

Regarding to Claims 1, 5, 8-13, 16, 19, 22, 25, 26-27 & 29, the Applicant 
Admitted Prior Art (AAPA) discloses a wireless communications system 
comprising transceivers (cellular base station and subscriber handsets) for 
transmitting/receiving data (Specification, Page 2, lines 2-28). The AAPA 
also discloses implementing a downlink transmit diversity antennas 
(transmitting over a plurality of transmit antenna elements) to address fading 
and coloring of a channel through the use of space-time transmit diversity 
(STTD) for non-dispersive channels (Specification, Page 2, lines 30-32 & 
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Specification, Page 3, lines 1-8 & Specification, Page 7, lines 4-16). The 
AAPA also discloses the data stream is space-time coded (Specification, 
Page 2, lines 30-32 & Specification, Page 3, lines 1-8). The AAPA also 
discloses the communications system exhibits a frame structure containing a 
number of slots or packets wherein each packet is of a certain chips in length 
(Specification, Page 3, lines 19-25). The AAPA also discloses each packet 
containing at least one data portion(s) and at least one training sequence 
interspersed between the successive data portions (Specification, Page 3, 
lines 25-27). The AAPA also discloses implementing the training sequence to 
determine a channel impulse response for the channel equalization purposes 
(Specification, Page 3, lines 30-32 & Specification, Page 4, lines 1-2). The 
AAPA also discloses data stream is arranged such that a code-word level 
construction of an STTD transmitted signal is modified to a chip-level 
construction in which CDMA code words are interleaved at a chip level 
instead of being transmitted whole in sequence (Specification, Page 3, lines 
19-32 & Specification, Page 4, lines 1-12). However, the AAPA does not 
disclose generating via a fast transform a packet spectrum of at least a 
portion of the data stream, the packet spectrum being a transform domain 
representation; generating via a fast transform a channel impulse response 
spectrum in the transform domain for the channel impulse response; 
equalizing the packet spectrum with the channel impulse response spectrum 
to produce an equalized packet spectrum in the transform domain; and 
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converting the equalized packet spectrum into time domain equalized data for 
recovery of information. 

DiToro disclose generating via a fast transform a packet spectrum of at 
least a portion of the data stream, the packet spectrum being a transform 
domain representation; generating via a fast transform a channel impulse 
response spectrum in the transform domain for the channel impulse 
response; equalizing the packet spectrum with the channel impulse response 
spectrum to produce an equalized packet spectrum in the transform domain; 
and converting the equalized packet spectrum into time domain equalized 
data for recovery of information (Abstract, lines 1-6, 9-15 & Fig. 4, elements 
41-42 & Fig. 6A-B & Fig. 7A-J & Column 2, lines 7-40 & Column 4, lines 10- 
39 & Column 5, lines 1-12 & Column 7, lines 5-22 & Column 8, lines 4-63 & 
Column 9, lines 1-68 & Column 10, lines 1-58 & Claim 4). DiToro also 
discloses the fast transform to be a Fourier transform (Fig. 4, element 42 & 
Fig. 6A-B, elements 50a-c & Column 2, lines 1-4 & Column 4, lines 15-24). 
Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention that DiToro teaches an equalization process 
implemented in the frequency domain and this can be implemented in the 
receiver as described in the communication as described in the AAPA so as 
to accurately recover the transmitted signal in the receiver by minimizing the 
computational complexity of the equalization process. 

Regarding to Claims 2, 14 & 20, the AAPA in view of DiToro discloses a 
method of channel equalization comprising generating via a fast transform a 
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packet spectrum of at least a portion of the data stream, the packet spectrum 
being a transform domain representation; generating via a fast transform a 
channel impulse response spectrum in the transform domain for the channel 
impulse response; equalizing the packet spectrum with the channel impulse 
response spectrum to produce an equalized packet spectrum in the transform 
domain; and converting the equalized packet spectrum into time domain 
equalized data for recovery of information as described above. DiToro further 
discloses equalizing the packet spectrum further comprising deconvolving 
transmitted and received data streams with respect to channel impulse 
response spectra, thereby to produce at least one equalized data stream 
(Column 1 , lines 60-68 & Column 2, lines 1-4). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention that the 
AAPA in view of DiToro satisfies the limitation of the claim. 

Regarding to Claims 4 & 21 , the AAPA in view of DiToro discloses a 
method of channel equalization comprising generating via a fast transform a 
packet spectrum of at least a portion of the data stream, the packet spectrum 
being a transform domain representation; generating via a fast transform a 
channel impulse response spectrum in the transform domain for the channel 
impulse response; equalizing the packet spectrum with the channel impulse 
response spectrum to produce an equalized packet spectrum in the transform 
domain; and converting the equalized packet spectrum into time domain 
equalized data for recovery of information as described above. DiToro also 
discloses determining the length of the complex fourier coefficients depending 
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on the precision of the receiver to which the receiver must be held and size of 
the associated memories and the coefficients can be varied to suit different 
requirements of accuracy (Column 4, lines 6-24 & Column 8, lines 38-46). 
Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention that the AAPA in view of DiToro satisfies the limitations 
of the claim. Furthermore, even though DiToro does not disclose truncating 
the channel impulse response spectra to limit the processing, this is a matter 
of design choice and depending on the accuracy and cost desired, the 
truncating of the spectra is determined. 

Regarding to Claims 6, 15 & 23, the AAPA in view of DiToro discloses a 
method of channel equalization comprising generating via a fast transform a 
packet spectrum of at least a portion of the data stream, the packet spectrum 
being a transform domain representation; generating via a fast transform a 
channel impulse response spectrum in the transform domain for the channel 
impulse response; equalizing the packet spectrum with the channel impulse 
response spectrum to produce an equalized packet spectrum in the transform 
domain; and converting the equalized packet spectrum into time domain 
equalized data for recovery of information as described above. The AAPA 
also discloses assessing the channel impulse response for the channel based 
on the training sequence further includes assessing a matrix-valued channel 
impulse response (Specification, Page 7, lines 3-17). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the 
invention that the AAPA in view of DiToro satisfies the limitations of the claim. 
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Regarding to Claims 7 & 24, the AAPA in view of DiToro discloses a 
method of channel equalization comprising generating via a fast transform a 
packet spectrum of at least a portion of the data stream, the packet spectrum 
being a transform domain representation; generating via a fast transform a 
channel impulse response spectrum in the transform domain for the channel 
impulse response; equalizing the packet spectrum with the channel impulse 
response spectrum to produce an equalized packet spectrum in the transform 
domain; and converting the equalized packet spectrum into time domain 
equalized data for recovery of information as described above. The AAPA 
also discloses receiving the data stream at a plurality of receive antenna 
elements (Specification, Page 2, lines 30-32 & Specification, Page 3, lines 1-8 
& Specification, Page 6, lines 15-28). Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of the invention that the AAPA in 
view of DiToro satisfies the limitations of the claim. 

8. Claims 3 & 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the Applicant Admitted Prior Art (AAPA) in view of DiToro (4,058,713) 
in further view of Perreault (4,141 ,072). 

Regarding to Claim 3 & 28, the AAPA in view of DiToro discloses a 
method of channel equalization comprising generating via a fast transform a 
packet spectrum of at least a portion of the data stream, the packet spectrum 
being a transform domain representation; generating via a fast transform a 
channel impulse response spectrum in the transform domain for the channel 
impulse response; equalizing the packet spectrum with the channel impulse 
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response spectrum to produce an equalized packet spectrum in the transform 
domain; and converting the equalized packet spectrum into time domain 
equalized data for recovery of information as described above. However, the 
AAPA in view of DiToro does not disclose equalizing the packet spectrum 
includes performing a minimum mean square error (MMSE) spectral ratio 
comparison. 

Perreault discloses an automatic equalizer for calculating the equalization 
transfer function of the transmission channel and applying the same to 
equalize the received signals, furthermore the equalization coefficients are 
obtained using a mean square error criteria for convergence to the desired 
values (Abstract, lines 1-5 & Column 1, lines 50-55). Perreault also discloses 
providing a frequency domain representation of the received signals, 
adjusting the frequency domain representation then means for generating a 
time domain representation of the adjusted frequency domain representation 
(Column 2, lines 4-10). Perreault also discloses generating a correction 
signal associated with the minimum mean square error of said received signal 
and means for adjusting the frequency domain representation with the 
correction signal (Column 2, lines 12-27 & Column 5, lines 61-68 & Column 6, 
lines 1-12 & Fig. 5). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention that Perreault teaches implementing 
a frequency domain equalizer utilizing a minimum mean square error and this 
and this can be implemented in the receiver as described in the 
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communication as described in the AAPA so as to provide a criteria for 

minimizing the error and accurately equalize the channel. 

9. Claims 17 & 18 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over the Applicant Admitted Prior Art (AAPA) in view of 
DiToro (4,058,713) in further view of Yen et al. (4,707,841). 
Regarding to Claim 17, the Applicant Admitted Prior Art (AAPA) discloses 
a wireless communications system comprising transceivers (cellular base 
station and subscriber handsets) for transmitting/receiving data (Specification, 
Page 2, lines 2-28). The AAPA also discloses implementing a downlink 
transmit diversity antennas (transmitting over a plurality of transmit antenna 
elements) to address fading and coloring of a channel through the use of 
space-time transmit diversity (STTD) for non-dispersive channels 
(Specification, Page 2, lines 30-32 & Specification, Page 3, lines 1-8 & 
Specification, Page 7, lines 4-16). The AAPA also discloses the data stream 
is space-time coded (Specification, Page 2, lines 30-32 & Specification, Page 
3, lines 1-8). The AAPA also discloses the communications system exhibits a 
frame structure containing a number of slots or packets wherein each packet 
is of a certain chips in length (Specification, Page 3, lines 19-25). The AAPA 
also discloses each packet containing at least one data portion(s) and at least 
one training sequence interspersed between the successive data portions 
(Specification, Page 3, lines 25-27). The AAPA also discloses implementing 
the training sequence to determine a channel impulse response for the 
channel equalization purposes (Specification, Page 3, lines 30-32 & 
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Specification, Page 4, lines 1-2). The AAPA also discloses data stream is 
arranged such that a code-word level construction of an STTD transmitted 
signal is modified to a chip-level construction in which CDMA code words are 
interleaved at a chip level instead of being transmitted whole in sequence 
(Specification, Page 3, lines 19-32 & Specification, Page 4, lines 1-12). 
However, the AAPA does not disclose generating via a fast transform a 
packet spectrum of at least a portion of the data stream, the packet spectrum 
being a transform domain representation; generating via a fast transform a 
channel impulse response spectrum in the transform domain for the channel 
impulse response; equalizing the packet spectrum with the channel impulse 
response spectrum to produce an equalized packet spectrum in the transform 
domain; and converting the equalized packet spectrum into time domain 
equalized data for recovery of information. 

DiToro disclose generating via a fast transform a packet spectrum of at 
least a portion of the data stream, the packet spectrum being a transform 
domain representation; generating via a fast transform a channel impulse 
response spectrum in the transform domain for the channel impulse 
response; equalizing the packet spectrum with the channel impulse response 
spectrum to produce an equalized packet spectrum in the transform domain; 
and converting the equalized packet spectrum into time domain equalized 
data for recovery of information (Abstract, lines 1-6, 9-15 & Fig. 4, elements 
41-42 & Fig. 6A-B & Fig. 7A-J & Column 2, lines 7-40 & Column 4, lines 10- 
39 & Column 5, lines 1-12 & Column 7, lines 5-22 & Column 8, lines 4-63 & 
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Column 9, lines 1-68 & Column 10, lines 1-58 & Claim 4). DiToro also 
discloses the fast transform to be a Fourier transform (Fig. 4, element 42 & 
Fig. 6A-B, elements 50a-c & Column 2, lines 1-4 & Column 4, lines 15-24). 
Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention that DiToro teaches an equalization process 
implemented in the frequency domain and this can be implemented in the 
receiver as described in the communication as described in the AAPA so as 
to accurately recover the transmitted signal in the receiver by minimizing the 
computational complexity of the equalization process. However, the AAPA in 
view of DiToro does not disclose an integrated chip having a controller 
programmed to provide a channel equalization function. 

Yen discloses an integrated chip having a controller programmed to 
provide a channel equalization function (Fig. 1, elements 40, 48 & Column 1, 
lines 15-20 & Column 4, lines 17-25, 44-48 & Column 7, lines 59-65 & 
Column 8, lines 41-54). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention that Yen teaches 
implementing an equalizer in an integrated chip having a controller 
programmed to provide a channel equalization function, and the equalizer as 
described in the AAPA in view of DiToro so as to provide a small, low cost 
and portable modem for data transmission, thus satisfying the limitation of the 
claim. 

Regarding to Claim 1 8, the AAPA in view of DiToro in further view of Yen 
discloses a method of channel equalization comprising generating via a fast 
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transform a packet spectrum of at least a portion of the data stream, the 
packet spectrum being a transform domain representation; generating via a 
fast transform a channel impulse response spectrum in the transform domain 
for the channel impulse response; equalizing the packet spectrum with the 
channel impulse response spectrum to produce an equalized packet 
spectrum in the transform domain; and converting the equalized packet 
spectrum into time domain equalized data for recovery of information 
implemented in an integrated chip having a controller programmed to provide 
channel equalization as described above. DiToro further discloses equalizing 
the packet spectrum further comprising deconvolving transmitted and 
received data streams with respect to channel impulse response spectra, 
thereby to produce at least one equalized data stream (Column 1 , lines 60-68 
& Column 2, lines 1-4). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention that the AAPA in view of 
DiToro satisfies the limitation of the claim. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure, it is recommended to the applicant to amend all 
the claims so as to be patentable over the cited prior art of record. A 
detailed list of pertinent references is included with this Office Action (See 
Attached "Notice of References Cited" (PTO-892)). 

1 1 . Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Sudhanshu C. Pathak whose 
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telephone number is (57D-272-3038. The examiner can normally be 
reached on M-F: 9am-6pm. 

• If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Stephen Chin can be reached on (571)- 
272-3056 

• The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

• Information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. 
Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 

Sudhanshu C. Pathak 
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